An absolute determination of the ratio of a 100 kV DC divider has been made. A new Zener device that has recently become available has been used in a step-up mode to obtain the divider ratio. Recently a new device, called DWINA, has become available. This device operates on a completely different principle, being in essence a high voltage DC zener reference. This device therefore permits an independent realisation of the scale factor of a DC measuring system. A major advantage of the DWINA is its low dynamic impedance, 280 kohm, leading to small influence of leakage currents on the voltage measurement.
The tests performed at the Swedish National Laboratory for electrical quantities at SP (Swedish National Testing and Research Institute) were performed to obtain an independent determination of the scale factor of the SP 100 kV divider.
The DWINA A series connection of very stable zener diodes in series with a current generator forms the basis for the device called DWINA. The zener diodes are mounted on 100 strips with a nominal zener voltage of 1000 V each giving the device a nominal maximum voltage of 100 kV. The current generator maintains the diode current very close to the nominal zener current. The compliance voltage range of the current generator is 0 -1000 V The system may be used as a self-contained step-up system by measuring the zener voltage of all zener strips in the stack and using the calculated sum as the reference voltage for the high voltage calibration, SP hieh voltape DC resources SP (Swedish National Testing and Research Institute) owns two dividers of a type developed at NPL [2]. One of the dividers is a multi-ratio divider for 50 kV and the other is intended for 100 kV and one ratio.
High voltage DC can be obtained from a dual polarity 500 kV source and from a 145 kV positive polarity source.
The regulation of the 500 k: V source is very good, better than k0.05% at any voltage. ?he ripple is compensated by the electron tube and the level Is less than 180 Vpp at the DWINA zener current of 5 mA at ariy voltage. The 145 kV source is an electrostatic generator with good stability and a ripple that is less than 5OVpp at operating currents less than 5 mA.
Previous calibrations of SP voltage dividers
The 100 kV divider was ]manufactured in 1994 and it was calibrated at NPL (National, Physical Laboratory, UK) prior to delivery. The correction for the output voltage was determined to -25 k6.5 ppm at 100 kV. A low voltage calibration performed at SP in Octobei: 1995 gave a correction of -40 k5 ppm at 1 kV, both results at. a coverage factor k=l .
The 50 kV divider was cailibrated in 1993 at NPL prior to delivery to SP. It has since then been tracked by low voltage measurement of both resistance values and with a determination of the ratio at. 1 kV.
A comparison between the 50 and the 100 kV dividers at 50 kV showed an excellent fit to the calculated values.
Calibration of DWINA All the zener strips in the DWINA were calibrated both before and after the high voltage tests. Each calibration consisted of three separate runs with readings taken on each strip in turn. A comparison was made ranging from 7 kV to 100 kV for both positive and negative polarity with three readings at each point. The best accuracy was obtained for positive polarity where *6 ppm for a coverage factor k=l was obtained at 100 kV. The plot in figure 2 of the correction shows the estimated total uncertainty in each point based on the standard deviation
